promoted, at least partly, by fluoroquinolone resistance itself. But why community transmission of fluoroquinolone-susceptible strains should be more efficient is unclear, particularly since most fluoroquinolone use in our study was in the community. Additionally, if fluoroquinolone resistance itself confers hospital adaptation, reduction of its use would be expected to reduce hospital adaptation; this is not considered in the model.
The second assumption is com petition between fluoroquinolone-resistant and fluoroquinolone-susceptible C difficile (ie, infection by one precludes infection by the other). This is required for the incidence of susceptible strains to remain unchanged despite hospital infection control interventions. However, as acknowledged by van Kleef and colleagues, this assumption is a simplification; rates of C difficile infection with multiple genotypes are about 7%. 2 Third, the model's parameters produce implausibly high C difficile prevalence (>20% in the hospital, and 10% in the community), contradicting empirical observations (typically ≤10% in the hospital and about 4% in the community). 3 Both assumptions exaggerate competition in the model. Fourth, the model assumes that bacteria are transmitted in hospitals exclusively via health-care workers. Although patient-to-patient transmission is modelled in the community, it is not modelled within hospitals and no contribution from the environment or other reservoirs is allowed. This substantially amplifies the effect of any health-care worker intervention. Fifth, the model considers only asymptomatic colonisation, which is never treated, so the mean 200-day carriage duration of resistant bacteria, regardless of location, might be reasonable. However, for reasons that are unclear, susceptible bacteria are assumed to be lost 3·3 times faster than resistant bacteria in hospitals, but at the same rate in the community. Infections
Vaccination against cholera in Juba
In an interesting Personal View, Lucy Parker and colleagues 1 reported the difficulties regarding implementation of a reactive oral cholera vaccination (OCV) campaign during the 2015 cholera epidemic in Juba, South Sudan. 1 They support the choice to address the global shortage of vaccines by providing just one dose to twice the number of people. However, the epidemic curve provided by Parker and colleagues suggests that the South Sudan epidemic was not hugely affected by this campaign. Indeed, the basic reproductive number (R 0 ), which we calculated as previously described 2 using data extracted from this curve with the Plot Digitizer tool and R software, using the R0 package, was not reduced after the campaign was finally launched on July 31, 2015; the R 0 was already less than 1 between the first peak on June 28 and the start of the OCV campaign (0·94 [95% CI 0·92-0·95]), only 0·72 (0·66-0·78) between the second peak on July 19 and the start of OCV, and still 0·92 www.thelancet.com/infection Vol 17 May 2017 this rough method provides similar estimates of vaccine effectiveness to the 87% that we observed in our study (appendix).
Rebaudet and colleagues suggest that adaptations to water sanitation and hygiene (WaSH) behaviour probably reduced cholera transmission, but provide no evidence, and we are not aware of any data supporting this statement. We believe that the ultimate solution to cholera control is universal access to (and use of) safe water, sanitation, and hygiene. The WaSH interventions used during this outbreak primarily consisted of distribution of point-of-use water disinfectant and hygiene promotion, which, although justified during an emergency, are very different from making real gains towards universal access.
Rebaudet and colleagues state that reactive OCV campaigns "might help", but only when a two-dose regimen is used. This is not supported by current evidence: immunological data, observational studies, and clinical trials published to date support single-dose protection. [2] [3] [4] Estimates of short-term efficacy of one and two doses of OCV in south Asia are similar, suggesting that, at least in the short-term, one dose might provide similar protection to two doses. 3, 5 Single-dose campaigns allow the vaccinated population to double, with fewer doses, which might improve the effect of reactive campaigns through direct and herd protection. 6 Considering the best evidence available, the South Sudan Ministry of Health made the difficult decision to use the small amount of vaccine available in a single-dose campaign to cover more people. Had a second dose been available, it would have been delivered after the epidemic was over.
More vaccines are urgently needed globally, and although universal solutions to cholera are required, locally tailored interventions using all available effective tools are essential to reduce cholera cases and deaths. (0·90-0·94) from the start of OCV until the last confirmed case on Sept 12, 2015. Several complementary factors might explain such a disappointing effect. First, vaccine effectiveness of this one-dose campaign could have been lower than the 87·3% (95% CI 70·2 -100) calculated in a case-cohort observational study by the same group of authors. 3 Efficacy of onedose OCV was estimated to be about 40% (95% CI 11-60) in a double-blind placebo-controlled clinical trial. 4 Using the WHO screening method 5 with provided data, we calculated that 36% of cholera cases were expected to occur in vaccinated individuals in Juba. The observed proportion was only 6%, 3 which suggests biases that the authors could not address despite their efforts to do so. Second, one-dose OCV did not generate any obvious herd immunity, even in the area targeted by mass vaccination, where coverage reached 64%; 3 surprisingly, vaccine effectiveness tended to be much higher there (97%) than in the non-mass-vaccinated area (66% with 19% coverage), 3 and the calculated cholera attack rate among non-vaccinees was two times higher than in the non-massvaccinated area (2·5 vs 1·3 cases per 10 000 inhabitants). 3 Finally, this late campaign probably provided little additional protection to a population in which adaptations to water sanitation and hygiene (WaSH) behaviour-rather than acquired immunity-were probably already reducing cholera transmission.
This insightful cholera vaccination field report shows that WaSH activities must remain the cornerstone of cholera control and elimination strategies, even if they are difficult to imple ment. Reactive vaccination campaigns might help, provided they are promptly rolled out and include two doses as originally recommended.
Our institution, Assistance Publique-Hôpitaux de Marseille, has received grants from UNICEF Haiti, outside the submitted work.
See Online for appendix

Authors' reply
Stanislas Rebaudet and colleagues argue that the oral cholera vaccination (OCV) campaign in South Sudan that we described in our Personal View 1 had little effect on the epidemic curve, and that low vaccine effectiveness is the likely explanation. We described the challenges with deploying timely reactive campaigns, claiming nothing about their impact. Outbreak response timeliness greatly dictates effect, and given that cases were consistently declining when the campaign in South Sudan started, we agree that it probably did not have a profound influence on the epidemic curve. Rebaudet and colleagues also make several qualitative and quantitative claims, but we were unable to reproduce most of them (appendix).
Using the WHO screening method, they suggest that the high short-term vaccine effectiveness obtained in our case-cohort study 2 was biased. Using the same method, we calculated the expected proportion of patients with cholera who were vaccinated to be 8%, not 36% as they calculated, compared with the 6% observed, suggesting that
